bactericidal in their effects. There is a certain amount of overlapping, but there are these three main lines of treatment. And, as I shall say presently, I think it very important that, as far as is possible, all three of these lines of treatment should be passed in review in regard to any individual case (Schema shown).
(I) I put the general measures of treatment first, if only for the reason that there will be very little difference of opinion as to the advisability of pursuing a very thorough plan of campaign in respect of those measures. Another reason for putting general measures first is, that promptness in the treatment of acute septicwmic cases being the essence of the contract, one naturally gets under weigh with some of these measures of a general kind, before the exact bacteriological diagnosis has been established. In regard to no disease is there more difference in the personal equation of the doctor than in the treatment of a case of acute septic¢mia. That is not only because the practitioner is apt to become enamoured of a particular mode of treatment of a case of this kind; it is because there are so many possible lines to take, so many possible things to do, so many available methods of treatment, and it is necessary for him to choose between these various things. He has to form a plan of campaign and follow it, and he must not introduce, with an air of panic, too many new remedies at any particular juncture.
Supposing I take as a common type an acute Streptococcus pyogenes case, and that the avenue of infection is a post-mortem wound of the finger, which is followed rapidly by cellulitis, lymphangitis, and a general infection. Perhaps it will be most convenient if I take these three general measures seriatim and deal briefly with them. The patient is being rested, and there is rest for the limb which has been infected. The question of fresh air has become, of late, more and more attractive in the treatment of all septic processes. Until recently the tuberculosis patient had almost a monopoly of fresh-air treatment. After him, those with other respiratory affections are treated with more fresh air than formerly: pneumonia, for instance. Now, perhaps, we are keener than ever before on fresh air in the treatment of infections in general. Some patients are alarmed at the idea of being treated in the open air, and it sometimes requires a good deal of persuasion to convince them that there will not be a chance -of complications arising, especially of the respiratory sort, if full open-air treatment is adopted. But if that difficulty can be overcome, I think you will agree there is no doubt that, providing it can be done without transferring the patient any distance, he should be treated on a balcony, or if the season permits, in the open air altogether. I will return to that when I speak of the chronic septiceemic processes. No doubt sunlight is good, and I have included that in order to ask if anyone has experience of artificial sunlight in the treatment of pyogenic infections. Diet I have very little to say upon; but in my own experience I can testify to the good effects of a full diet, fluid of course during the height of the acute process. Those who have suffered from this disease will rememberhow much better they felt immediately after being fed, however frequently the food was given. Though the state of the stomach and abdomen has to be watched, the septicaemic patient in general requires a good many calories of food-stuff.
I have also put down "reassurance," and I mean by the term more than the mere word implies; I mean the general conduct of the patient's mind and his attitude towards his illness. Some septicewmic patients are very pessimistic, others are not. In any case, the treatmQnt of the patient's mind becomes more and more important as the case progresses; the treatment in a long case becomes irksome. and there is often much coaxing required to get things done without upsetting the patient's equanimity. With regard to hydrotherapy, this is something on which individual doctors do not differ so much, perhaps, as individual nations. In America, hydrotherapeutic measures are still favoured by many practitioners, not only in typhoid fever and scarlet fever, but in septicamia. In this country we do not put our very sick people into baths as is done in the United States; perhaps we might do more in the way of hydrotherapy while the patients are in bed. Elimination again is important, namely, attention to bowels, skin and kidneys. Sleep, of course, is important.
Reference to anodynes recalls the experience of Sir James Paget, who, after convalescence from his acute septiceemia, paid a high compliment to the value of opium, as to the use of which in many septicsemic cases there is no contra-indication. I think that in these days we may be a little too sparing of opium in acute febrile conditions which are prolonged and lead to pain and mental, as well as physical, discomfort.
I now come to the treatment of the site of infection, about which, no doubt, Mr. Rowlands will have a good deal to say. Drainage I have put down as rather a generic expression to denote the obvious indication to deal with the primary source of infection as efficiently as possible. And, in the type of case I have chosen, conference with one's surgical colleague is generally indicated; and I have raised the question as to how much surgery should be done. What should be done to the hand, the finger or the arm, according to the stage which the infection has reached before the case comes under treatment ? It is a moot question, and the answer is, I suppose, that careful investigation of the individual case dictates how much. My own feeling on this point is a little towards conservatism; meaning that as little as need be is done, consistent with the relief of what one still calls, for lack of a better term, " tissue tension."
The choice of baths or fomentations again introduces the personal equation of the practitioner. The continuous bath has one difficulty, in that it interferes with the carrying out of what is in my next sub-heading, elevation of the part affected. That elevation should be as near to the vertical as possible. It is not a bad system to alternate the almost vertical elevation with the continuous bath, an hour or two at a time. But fomentations, providing the nursing is efficient, get over that difficulty, because hot fomentation and elevation can go on at one and the same time.
With regard to heat and the local use of antiseptics, my feeling is one of antipathy to anything in the form of strong antiseptics, which interfere with the vitality of the tissues, and I think this feeling is fairly general. One sometimes sees strong antiseptic fomentations or antiseptics put into the bath, with, I think, no very good result.
Intravenous infusions are very useful in the fulminating type of case; the more acute the case, the more helpful.
Blood transfusions, in three really bad cases of streptococcal septictemia, were not promising, but others may have been more fortunate.
Lastly, with regard to drugs. These are useful, but they are to be taken in conjunction with these other general measures, and must not be relied upon independently. I am not now speaking of drugs which are claimed to possess specific virtues. Of the drugs which I have in mind, I will say a little about one or two of them.
I put arsenic in the first place. There are very few cases of septicoemia which do not, in my judgment, get some benefit from arsenic, administered intramuscularly for preference. My favourite preparation of it is cacodylate of soda, and I give it, generally, in conjunction with nucleinic acid,-gr. ij cacodylate of sodium in a saturated solution of nucleic acid, oxx twice in twenty-four hours intramu3cularly throughout almost the whole of the acute stage, two or three weeks or even longer. There are few or no toxic effects, and a convenient method of knowing when the patient is fairly well saturated is the smell of the breath.
Next, I put opium, for the general help one gets out of drugs in the management of acutely septic cases. Quinine I do not use. One sees it used in the treatment of acute septicemia more often than any other drug, but I do not think its reputation is borne out by experience. And there are such tonic drugs as strychnine and digitalis, and hypnotics other than opium.
(If) I turn now to the second line of attack, by specific measures. They are of three sorts: bacterio-therapy, immuno-transfusion, and "specific" measures of chemo-therapy. I have already said that my own treatment of a case of septicaemia is much the same as it was ten years ago. In acute streptococcal septicamia my general rule, if there is nothing to lead me to depart from it, is to give a very liberal dose of anti-streptococcus serum as soon as the patient comes under treatment, administering it intravenously. By a liberal dose I mean not less than 50 c.c. on the first day, repeated on the second day, and possibly on the third day also. I choose the univalent form of the reroedy, provided the case is of the type I refer to, the pyogenes case, due to Streptococcus hemolyticuts. Therefore, as it seems to me, if one is using serum at all it should be the univalent serum rather than a multivalent one. The latter type is apt to give the practitioner false confidence that, whatever the nature of the particular streptococcus in the case, there is more chance of its acting specifically.
About the second or third day one has, in such a case as this, generally succeeded in isolating the causative organism, and an appropriate vaccine can be prepared. The question arises, what vaccine? There are now many vaccines, and some of them are not, perhaps, vaccines at all. There is the ordinary vaccine, and there is the sensitized vaccine, Besredka's type, which, according to some schools, is not different from, but only more dilute than, ordinary vaccine. In my experience sensitized vaccine has advantages over ordinary vaccine in these acute cases. As to dosage, my first dose, in the adult, is 100 million, my second, on the third day, 250 million, and on the fifth or sixth day my third dose is 500 million. The doses of ordinary vaccines are much smaller, i million to 1 or 2 million, according to the severity of the case.
Of detoxicated vaccines I have practically no experience.
Immunogens"
I have put down for consideration, because I think they are an improvement on the old " phylacogen " type of remedy. This is a type of antigen which differs from vaccines in that an attempt has been made to get into solution or suspension, in addition to the endotoxin of the organism, certain products of auto-digestion of the cell-body. There may be some here who have tried " streptococcus immunogen" in acute septiciemia and, if so, it will be interesting to hear with wha.t result. I mention combined methods, because my own practice is to combine methods; beginning with a serum and following it with a vaccine.
Chemo-therapy, it seems to *me, for pyogenic infection, is very disappointing. There were, during the war, many glowing accounts of the effects of a sort of grand lavage of the blood-stream in septicemia. War experiences in this class of case, like many-others, have to be taken in relation to circumstances: the type of injury, the help given by the surgeon with regard to eliminating the primary focus, &c. However, the intravenous use of all three of the main forms of germicidal substance that were then tried seems to me to be very disappointing in civilian practice.
I have used them all, and have seen others use them, and I do not feel that either chlorine derivatives, flavine, or the collosol metals have done much good.
The second acute form of septicaemia with which one is faced not infrequently is due to Staphylococcus aureus. This is more pyTmic in its features, when it is not fulminating and leading to such lethal conditions as infection of the heart, or to pericarditis, or to meningitis. If the focal abscess chances to be situated where the surgeon can deal with it, then of course (inasmuch as pyeemia gives one time to act and septicemia does not, relatively speaking) rather better results are seen in this form of infection. But against the favouring element of time we have to set the fact that there is nothing equivalent to anti-streptococcus serum in fighting cases of acute or chronic staphylococcal septicemia. Outside the lists of wholesale chemists, Sections of Medicine, Surgery, and Pathology 63 staphylococcal sera of any potency do not exist. Therefore, so far as bacteriotherapeutic measures are concerned, one falls back upon vaccines which, however valuable they may be in more chronic and localized forms of staphylococcal infection, are not so helpful in the acute and chronic generalized infections by Staphylococcus aureus.
'Turning to chronic septicamic processes, I would say that the present position with regard to the treatment of that most tiresome, yet perhaps increasingly common type of streptococcal septicaemia, ulcerative endocarditis, seems to be as disappointing to-day as it was ten years ago. Lately, however, I have been struck by the fact that the more one pursues these general measures of a non-specific kind the more hopeful does one become about the treatment of ulcerative endocarditis. I saw last week a patient who, in a policy of despair, I sent to the South of France last October. She had then undergone a great deal of vaccine therapy; she had had immunotransfusion; she had been given cacodylate of soda intravenously, one grain, two grains, three grains daily, twelve doses of each, a method of treatment which occasionally checks the advance of the disease. There seemed to be little left to do, and she was clamouring for sun and air. After making the position clear to the husband, we sent her to Mentone, where she lay out on the terrace of a hotel all day and all night. She had during that time no specific treatment, either bacterial or chemical. When I saw her the other day she was better than in October, not only as regards her temperature, but in appearance, in symptoms and in her weight. And there was this rather interesting thing about her, that she has the largest spleen I have ever observed in ulcerative endocarditis; it occupied the whole of the left side of the abdomen, resting in the left iliac fossa, and the inner margin of it came across the mesial line. It was so big that I thought she had developed leukEemia in the meantime. The blood-picture, however, showed that this was not the case. It suggested the possibility that some defensive mechanism had taken place in which the spleen was largely concerned. I feel that in future the line of attack which is most hopeful in chronic streptococcal septicaemia, as illustrated by ulcerative endocarditis, will be a very thorough exploitation of non-specific measures.
Mr. R. P. ROWLANDS (Section of Surgery)
What can a surgeon do for blood-poisoning ? He can do his best to prevent or cure it, and I propose to discuss the subject under these two headings.
PROPHYLAXIS.
Here even more than anywhere prevention is far better and easier than cure. The surgeon aims at preventing local and systemic infection:
.(1) By taking every possible precaution against infection during operations.
Thanks to the epoch-making discoveries of Pasteur and Lister, infection of a " clean case " is very rare, and it should become rarer still.
(2) By prompt excision of contaminated wounds such as those inflicted in war or, in civil practice, by accidents. The lessons learnt in the Great War have robbed these awful wounds of much of their danger, if only they can be treated in time.
(3) By prompt removal or treatment of local sources of systemic infection, such as acute appendicitis, the treatment of which is still too often delayed, with the result that nearly 3,000 people die in England and Wales every year from appendicitis; nearly all these deaths are from the septicemia of peritonitis. This can be prevented by removing the appendix at the earliest possible moment. An operation undertaken within twelve hours of the onset of the attack has a mortality of under per cent. I have never lost a case operated upon within twenty-four hours. More than 2,800 persons die every year in England and Wales from the perforation of gastric and duodenal ulcers. Practically two-thirds of these deaths are from the septictemia of peritonitis. What has been said with regard to early operation in AU-MED., SURG., PATH. 2 * appendicitis applies equally to perforation of peptic ulcers, as Grey Turner pointed out i n his recent address before the Hunterian Society. The mortality is under 2 per cent. when the operation is carried out within six hours of the perforation, whereas it is over 50 per cent. when the operation is delayed until after twenty-four hours.
The same is more or less true of abscesses in other parts of the body, wlich should be opened without delay before they cause septicamia. Many a life is lost from septicaemia by delaying amputation until it is too late, especially in such cases as acute, infective osteomyelitis of the long bones. Similarly, surgical anthrax is at first a local disease,-a mere papule,-the prompt excision of which saves the patient from a terrible death from anthrax septiceemia.
On opening an abscess, boil or carbuncle it is important not to trespass on and infect the surrounding healthy tissues. I have known septicaemia follow the too deep incision of a small boil in the auditory meatus.
(4) The universal use of rubber gloves at operations and especially during postmortem examinations has saved a great many deaths from septiceemia as well as many patients from infection.
TREATMENT.
When septiciemia is established it is very nrtuch in the interests of the patient for the physician, the bacteriologist, the haomatologist and the surgeon to collaborate, and it should be their constant endeavour to find, remove or treat the primary or other source of infection. They should never give up hope of discovering a collection of pus somewhere in the body. The opening and draining of such an abscess often lead to success in apparently hopeless cases. Repeated examinations of the blood for leucocytosis should be made, also systematic and complete examinations of the body for hidden collections of pus. For instance, pus at the roots of the teeth is only revealed by radiographic examination. Similarly the tonsil, the appendix or the gall-bladder may be the source of infection.
Sir Thomas Horder, in an obscure case of acute septicEemia which he kindly saw with me, diagnosed suppuration in a thyroid cyst which was low in the neck and mostly intrathoracic in position. Removal of this cyst, which was full of streptococcal pus, cured the patient. In another apparently hopeless, but more chronic case, in which pus had been aspirated from the knee on many occasions, Sir Thomas Horder diagnosed a collection of pus behind the knee, the -draining of which was followed by recovery.
Many similar instances come to my mind: pus found in hidden places such as deep in the buttock, in the loin, under the diaphragm, in the liver, in the pleura, deep in the calf muscles, in the pelvis or prostate.
Whole-blood transfusion is valuable in selected cases, as pointed out by Stetson (American Journal ofMedical Sciences, 1924, clxviii, p. 534). It will probably have a greater future than immuno-transfusion, particularly because it is more immediately available, and time is obviously of great importance in acute septicaemia. It combats the anemia and raises the immunity. It is unfortunate that no chemicals introduced into the blood have yet proved to be of any value. Exposure to sunshine, feeding up and careful nursing are very valuable accessories in the treatment of septicaemia.
Splenectomy.-This operation has been successful to some extent at the Mayo Clinic in subacute cases in which the spleen has been enlarged. It has also been undertaken there in cases of ulcerative endocarditis, but without any instance of recovery resulting.
Dr. L. COLEBROOK (Section of Pathology) said he proposed to use the term septicaemia in its strict sense, meaning generalized infection with microbes free in the blood. He wished first to speak about some observations which his colleagues and he had been making at St. Mary's Hospital under the supervision of Sir Almroth Wright; these had some bearing on the pathology rather than on treatment. It would be agreed, however, that to have the right pathology was half-way to getting the right treatment. It was necessary to ask onesblf in connexion with the cases of septictemia, what was the essential lesion which made these cases so fatal? Put another way, the question waswhere did the mechanism of defence break down? There was not time for him to give all the experimental facts bearing on the genesis and progress of septictemia which had been obtained, and he thought it would be better to confine himself to one point, namely, that in most septicamias the breakdown of defence seemed to be associated with a diminution of the functional activity of the leucocytes. It would probably be in vain to look in the text-books for any reference to that; it would be stated there that leucocytes were either in normal numbers or increased numbers, and there the story would end. But the important point seemed to be, as was shown by Sir Almroth Wright [1] two or three years ago, that though present in normal numbers the leucocytes were often to all intents and purposes out of action; their function might be reduced from one-half to one-tenth of the normal. He thought that this reduction was largely responsible for the microbes being able to establish themselves in the blood-stream. This diminished function of the leucocytes could be easily demonstrated in two ways.
The first method was by a phagocytic test, the plan of which was shown in fig. 1 . It was only necessary to take the blood from a septicaemic patient and a normal man, separate the corpuscles and wash them, just as for working out the opsonic index. One then made the two phagocytic mixtures described in fig. 1 and estimated the amount of phagocytosis occurring on incubation in the usual manner.
In the mixture containing the patient's leucocytes it would almost invariably be found that far fewer cocci had been ingested.
The second method of demonstration was illustrated by fig. 2.   FIG. 2. -A slide-cell filled in with bloods derived from (A) a normal man, and (B) a septicHmic patient. Each blood was implanted with fifty-four staphylococci.
In the shallow " slide-cell" there depicted, a sample of the normal blood and of blood from a septicaemic patient had been incubated, after infection with the same dose of living staphylococci. Of the fifty-four cocci implanted it would be seen that only three had grown out into colonies in the normal blood, whereas' there were something like fifty colonies in the patient's blood, showing that that blood had lost practically all its bactericidal value. The patient in question had died.
(In connexion with this experiment it ought to be explained that all the killing of staphylococci in such slide-cells was due to leucocytes-the serum had little or no direct bactericidal action on these microbes.) Summing up what had been learned about the reduction of leucocytic efficiency in disease, Dr. Colebrook made the following points: (1) It was almost certainly due to the action of microbic toxins produced in the local focus of infection, or in the bloodstream, or in both. A similar poisoning effect on leucocytes could be demonstrated by adding a filtered vaccine of suffiecient strength to blood in vitro.
(2) Although seen in its extreme form in septicaemia-especially in streptococcal septicaemia-it was not confined to that condition. Fig. 3 showed the leucocytic efficiency values obtained in a series of cases of septicamia. It would serve to illustrate the importance of leucocytic efficiency for prognosis. (3) There was reason to think that efficient functioning of the leucocytes was not the only factor which restrained the growth of microbes in the blood-stream in septiceemia. Even in the last stages of the disease one could seldom grow more than 1,000 or 2,000 colonies from one c.c. of the patient's blood, whereas the same blood, incubated in a test tube, would show a multiplication amounting to hundreds of thousands per c.c. The spleen was suspected of having something to do with this restraint.
He considered that these observations on the diminution of leucocytic function had a distinct bearing on treatment; they made it clear that what was necessary in order to save the patient was to neutralize the toxin which was destroying the leucocytes, or to do something which would directly kill off the microbes that were continually producing that toxin.
Turning to treatment proper, he intended to deal only with the three lines of specific treatment, namely, active immunization, passive immunization, and chemotherapy.
With regard to active immunization, he did not feel hopeful in cases of septicemia. It must be remembered that when the leucocytes were much injured it was impossible to get any response from them by the addition of a vaccine. Treatment by vaccines was not likely, therefore, to be successful in grave cases, i.e., where the leucocytic function was reduced to below half the normal. The observations made by himself and his colleagues seemed to show that the body gave very little response in the way of elaboration of protective substances in septicamic infection. In streptococcus and staphylococcus infections one could not demonstrate a rise in the bactericidal power of the serum as a rule, though when the patients were recovering, their leucocytes tended to function better than normal. With pneumococcal and Bacillus coli septicaemias it was not so uncommon to obtain a rise in protective substances in the blood. He believed most of these cases cured themselves in this way. Possibly by using a wisely adjusted dose of vaccine one might assist matters in those infections. Speaking next of passive immunization, he explained that he meant the use of antisera and immuno-transfusion. When using antistreptococcus serum it was hoped that one was using an agent which would either kill microbes directly or would neutralize the toxins; but the evidence that any antistreptococcus serum did that when administered to human cases was somewhat slender. The tests which would give evidence of this action were so unsatisfactory that he understood many manufacturing houses had given up applying any tests. His colleague, Dr. Todd, had been doing some work with antistreptococcus serum, adding it to normal blood and testing its effect on the bactericidal power in slide-cells. The experiments appeared to show that the antisera (and also normal horse sera) would have some small effect if about a pint were introduced into the blood-stream of the patient, but that the doses used therapeutically would exert practically no antibacterial effect. In one experiment in which small additions were made to the blood of a septicaemic patient in vitro the only effect was to reduce the already low bactericidal power of the blood. He (the speaker) felt that, in view of the heavy price which patients had to pay in the way of serum sickness, &c., the use of antistreptococcus serum was not justified until there was better evidence that it was likely to achieve the desired result.
With regard to the programme of immuno-transfusion, probably the broad outlines of this were familiar to Fellows. It was introduced by Sir Almroth Wright [2] , who suggested that there should be procured a non-specific immunization of the donor's blood before use. That was done by waiting from a few minutes to an hour after vaccinating the donor's blood outside the body, or by inoculating the donor before the blood was taken. The latter procedure had been usually emploved by himself (the speaker). The donor was given a thousand millions of staphylococci subcutaneously; then one waited three or four hours and the blood was taken. Such blood could usually be shown to have acquired an increased bactericidal power, and. its introduction into the patient usually determined a corresponding improvement in his blood. He had treated about fifteen cases of septicaemia, mostly puerperal, in the last year or two, and in some measure he had been disappointed. The very grave cases, which he had at first hoped to save by-this method, had not been saved, although temporary improvement had sometimes occurred. Quantitative blood cultures in these cases had, however, shown that there were often hundreds of streptococci per cubic centimetre of the patient's blood, and it could hardly be expected that the degree of immunization which we were able to effect at present in a donor's blood would be adequate to overcome such a heavy infection.
In some of the less severe cases very satisfactory results had been obtained, and he thought that the method should certainly be used for these and for border-line cases, i.e., those which were not strictly generalized infections. He hoped there would be discovered a more effective method of immunizing donors, and he did not think the end of that endeavour had been reached. Sir Almroth Wright had great hopes of being able to save these patients by a non-specific immunization of the blood, but he (the speaker) felt that more could be done if it was possible to secure a specific immunization of higher degree against the patient's microbes. That, however, was in the future. He thought immuno-transfusion a valuable method, though it should not be relied upon alone to save the gravest cases. Possibly in combination with chemo-therapy it would prove of great valule, because if it did not itself furnish much in the way of protective substances, it yet gave the patient a supply of fresh loucocytes to carry on with.
With regard to chemo-therapy, that was a very difficult part of the subject. Unlike the two previous speakers, he felt that the future treatment of these cases lay along that road, though very little had yet been achieved. Before taking stock of the present drug treatment of septicaemia, he asked his hearers to consider what one ought to ask of a drug before consenting to use it as a chemo-therapeutic agent for septicomia. Fig. 4 showed what he regarded as the most important credentials which should be required of any drug advocated for the treatment of septicasmia.
CREDENTIALS REQUIRED OF A CHEMO-THERAPEUTIC REMEDY FOR SEPTICAEMIA.
(1) That the dose administered does not still further diminish the activity of the patient's leucocytes (or destroy other essential tissues).
(2) That the patient's blood after such a dose can be shown to be bactericidal to the infecting microbe, and shall continue so for a stifficient period. Or, (3) That the patient's blood, after a dose, can be shown capable of neutralizing the microbic toxin which poisons the leucocytes. With such a chart in front of one it was necessary to consider whether there was a drug at present in the field which fulfilled these requirements. Various drugs had been spoken of in the present discussion: eusol, chloride of mercury, quinine, flavine, and a German arsenic preparation, rivanol. It would be easy to show that none of those drugs fulfilled No. 2 requirement. Nobody had shown that after giving the patient these drugs there was the slightest increase of bactericidal power in the patient's serum. Neither had anyone shown that these drugs were capable of neutralizing microbic toxins.
With regard to the first requirement ( fig. 4 ) Dr. Fleming's very instructive experiments would be recalled. He had shown that practically all the antiseptic substances in common use, when added to blood in sufficient concentration, spent their strength upon the leucocytes and red blood-cells, with the result that the microbes escaped, growing even better than in untreated blood owing to the injury done to the leucocytes.
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The drugs recommended for the treatment of septic60mia, however, werefortunately for the patient-usually given in doses much too small to have any appreciable effect upon his leucocytes. Much less would they affect the microbes.
On this showing the outlook seemed hopeless, but there was a group of drugs which made that outlook seem a little more hopeful to him (the speaker). This was the neosalvarsan group. On giving a drug of this group in the medicinal dose for curing syphilis, and taking the patient's blood after an hour or two, one found that the serum, which previously had no power of killing streptococci, had now considerable power, and usually the leucocytes-so far as one could ascertain-had not been harmed. Fig. 5 showed the results obtained in three cases of puerperal infection-the last one a true septiciemia. The bactericidal values recorded in the first case were somewhat larger than usual and the improvement had lasted longer. Frequently it had not persisted so long as twenty-four hours. In view of the reduction of leucocytic efficiency shown by this case it appeared advisable to employ somewhat smaller doses, 01 to 02 grm. of novarsenobillon, repeated, if necessary, after twenty-four or forty-eight hours, but further work on this question was in progress.
Only the htmolytic streptococci were very susceptible to these drugs. Staphylococci were slightly susceptible and the other streptococci very little so.
He would be asked what had been achieved in the way of clinical successes with this treatment. So far as he knew neosalvarsan had been used very little in England.
In America, Miller and Chalfant [31 had reported seven cases with streptococci in the blood, five of which had been saved after doses of neosalvarsan. In France an extended series had been reported by Joanny [4] and by Touchard [51, but the records as given were not of great value because no blood-cultures had been done, though the charts indicated that many of the cases were probably cases of septicmmia.
Moreover, several other methods of treatment were applied to these cases. The authors claimed to have reduced their mortality from over 30 per cent. to below 1 per cent. He (the speaker) considered that these drugs were more worthy of a trial than anything else which was in the field at present.
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Sir ALMROTH WRIGHT, K.B.E., F.R.S., remarked that he had himself done but little of this work spoken of by Dr. Colebrook; he had been very little more than an onlooker, though admittedly some of the suggestions were his own.
What Dr. Colebrook said about immuno-transfusion he would like the meeting to take to heart. Two years ago he (the speaker) came to this Society and stated the principles of immuno-transfusion, expressing the hope that some good would come of it. By inoculating a non-specific microbe he said there should be protection against the streptococcus. That was proved to be so. It was a quantitative matter. This method was quantitatively limited. If one could kill only a certain small number of microbes per cubic centimetre it was not worth trying where there were thousands of microbes per cubic centimetre to be killed. One could argue that a particular engine would draw a train up a particular bank; if it did not one could say the bank was higher than one wanted it. He did not want immuno-transfusion to be put down owing to failures from that point of view. These methods were tentative. It was not yet known what resistances would be obtained. Nor was it known what number of microbes one had to deal with in the blood. As Dr. Colebrook said, this method was good in the border-line cases in which the man wanted such help as he could not get for himself, and that help would sometimes tide him over. Still, it was no remedy for the severer cases.
With regard to drugs, it was useless to say, " I have given such-and-such a drug, and it is not fashionable to do this thing." That was not the way to approach this matter. The proper way was by a careful examination of the blood, under the conditions mentioned by Dr. Colebrook, care being taken not to spoil the white corpuscles more than they were spoilt already, because the killing power of the blood depended upon the integrity of those leucocytes. Even if one killed the microbes by the blood and left the white corpuscles unable to do anything, nothing would be gained by that procedure. It was necessary to demonstrate with every drug given that it did good, that it brought up the bactericidal power of the patient. The going, as the clinician did, to the remote results and paying no attention to the immediate results seemed to be the great fault in all medicine.
Mr. ZACHARY COPE said he wished to speak as a surgeon and as a clinician. He reminded the meeting that all the pathology of the blood was not yet known, nor all the pathology of the tissues. There were factors which were known and which could be put under the microscope and demonstrated, but there were marty more things still to be found out, and yet quite as essential in the problem of immunity to septicaemia. Was it known whether the leucocytes were the only things, or even the chief things, in immunity ? Speaking from the clinical aspect, how could we explain why certain microbes selected certain tissues of the body for their activity, and those tissues only ? The gonococcus grew well when it was invading mucous membranes or serous membranes; there was a good flow of pus if one put it into the conjunctival sac, and also if one put it into the urethra. But if it was put into the connective tissues direct there was little formation of pus, and the only difference, so far as he could see, between one and the other was that there was a different cellular tissue surrounding it. What was the function of the connective and epithelial tissues of the body in resisting septicaemia ? How could one dogmatize about other points until that was known ? *Why could not the clinician report what he found ? General knowledge on the subject was imperfect. How was it that microbes of the most deadly virulence might be found on the epithelium of the tonsils and on the epithelium of the intestines and no harm result ? What was the protection afforded to the body by epithelium apart from leucocytes ? He had always been very willing to try methods emanating from the laboratory, such as immuno-transfusion, and to put his case of septicamia into the hands of the pathologist, because he felt that the pathologist should know more of the scientific aspect of the 'case. He was willing to say to him, " Take this patient and save him." But in many cases the patients died, and the pathological methods spoken of often proved a failure in the treatment of these cases of septicaomia. Until more knowledge was available the clinician should certainly try the things which were put before him from the scientific side of the profession; he must also use his own judgment on the general lines of treatment to be adopted because he was face to face with the patients, and there were not enough skilled pathologists available to work out experimentally the problem in each case. He therefore contended that it was necessary for the practising physician and surgeon to utilize every likely method of treatment, especially as so many problems still remained unsolved about which it was unwise to dogmatize.
Mr. HERBERT TILLEY gave a few details of his personal experience of an attack of acute septictemia from which he had suffered some fifteen years ago.
A day or so after his return from a six weeks' holiday, he received a needle-prick on the knuckle of the right index finger while operating on a very foul, chronic abscess of the maxillary antrum. Twenty-four hours later he experienced a stinging sensation over the knuckle, which disturbed sleep the same night. The following morning there was a slight blush in that situation which could have been covered with a threepenny-bit and, in addition, inflamed lymphatic vessels were visible in the skin of the forearm. He felt ill during the day, and at five o'clock, i.e., about fifty-two hours after infection, his temperature was 105.20 F. At six o'clock Dr. Teale gave him an injection into the loin of antistreptococcic serum, and for the following three hours he felt practically well. But about 10 p.m. " shiverings " and intense malaise reappeared, and it was with difficulty he could get upstairs to bed. The temperature meantime had risen again to 104-80 F.; a sleepless night followed, and snatches of rest were only obtained by having the arm fixed to the bed-rail over the bed.
On the following mornirrg the back of the hand as far as the wrist was red, tender and swollen-obviously a spreading cellulitis. This condition rapidly extended, and before a week had elapsed seventeen free incisions under general ansesthesia had been made into the hand, forearm, and lower end of the upper arm by his friend Mr. Wilfred Trotter. The cellulitic inflammation began to suppurate about this time.
During this week of spreading subcutaneous inflammation, immersion of the arm in a hot arm-bath every two hours during the day and occasionally at night gave much relief to pain. The baths were followed by the application of hot fomentations made fromn plain boiled water, because boracic foinentations caused unbearable irritation of the skin.
Sleeplessness proved a troublesome and serious symptom when, after the first few days, morphia and heroin lost their soporific but not their analgesic effects. It was then that large doses of a combination of tincture of opiulml, chloral and bromide induced refreshing sleep without any evil after-effects.
When the temperature was high a dose of 10 gr. of aspirin produced an extraordinarily profuse perspiration.
Such were a few of the facts which he remembered during a time in which many hours were passed in a semi-delirious condition,-the result of septic intoxication. AU-MFD., SUInG., PATH. 3 * He thought that Sir Almroth Wright was pushing the scientific or laboratory aspect of septicaemia too far, and that it would be short-sighted if we ignored the experience and teaching of the great clinicians and observers of the past. The relationship, for instance, between malaria and mosquitoes had been recognized by army leaders many years before the scientific explanation of the fact was established.
